Anti-metastatic properties of RGD-peptidomimetic agents S137 and S247.
Integrins expressed on endothelial cells modulate cell migration and survival during angiogenesis. Integrins expressed on carcinoma cells potentiate metastasis by facilitating invasion and movement across blood vessels. We describe the activities of two synthetic low-molecular-weight peptidomimetics of the ligand amino acid sequence arg-gly-asp (RGD) in integrin-based functional assays in vitro. We also evaluate efficacy and potential mechanisms of action in models of both spontaneous and experimental metastasis. Broad-spectrum potency against the family of alpha v subunit-containing integrins was observed, with significantly less potency against alpha5beta1 and alpha(IIb)beta3. Both endothelial and tumor cell migration mediated by alpha(v)beta3 was inhibited, whereas proliferation of endothelial cells but not tumor cells was diminished. Continuous infusion of compound by minipumps or oral administration twice daily significantly reduced metastatic tumor burden in the lungs of mice despite no reduction in growth of 435/HAL primary tumors, and only a slight reduction in tumor cells detected in circulating blood. Delaying treatment in this model until after extensive dissemination of tumor cells to the lungs had occurred, and after primary tumor resection, still produced significant efficacy. Conversely, administration of the agent for only the first 18 h after tumor-cell inoculation into the tail vein also resulted in decreased metastases observed after several weeks. These data suggest these compounds or their relatives have potential to interfere with both early and late steps of metastasis involving tumor and endothelial cell functions. Furthermore, the metastatic process can be effectively inhibited independently of primary tumor growth using integrin antagonists.